The "bull-necked" individual has traditionally been regarded as difficult to intubate. Wilson et al: quantified the problem by simply equating it with obesity. In these circumstances body weight becomes directly proportional to limitation of the view obtained at laryngoscopy and, by inference, di fficulty of intubation.
In the multifactorial scoring system of Wilson et al., a body weight of 95-110 kg rates I risk factor for difficult intubation and a weight in excess of 100 kg rates 2. A score of more than 1 risk factor (but not more than 2) implies that 92070 of patients who are difficult to intubate will be correctly identified. At first sight such predictive accuracy looks impressive but becomes less so when it is realised that the proportion of easily intubated patients incorrectly identified as being difficult is 26.2%.
Body weight, however, is a poor measure of obesity. For example, a subject weighing 88 kg had a height of 148 cm giving a body mass index (BMI) of 40 kg.m '. If morbid obesity is a BMI of 50% or more above normal (22.5 ± 2.5 kg.m ') then this subject was morbidly obese. Yet in the scoring system of Wilson et al. the patient would have avoided even a single difficulty point.
The present study was therefore designed to relate obesity to the graded view of the larynx obtained with a rigid laryngoscope (V I) using BMI rather than body weight as a measure of the former. The object was to find a value for BMI above which intubation could be expected to be sufficiently difficult to constitute an indication for elective placement of an endotracheal tube with the patient awake.
METHODS
Since nothing more than normal practice was involved, no approval other than the usual preoperative consent was sought.
The study was conducted on 26 obese and 14 nonobese patients (total 40). Of the obese subjects, 12 were morbidly obese (BMI greater than 34 kg.m -').
The obese subjects selected for inclusion were those appearing sequentially during the course of the author's ordinary practice. Non-obese subjects were the first 14 adult patients for whom the ward staff had recorded not only weight but height.
Patients with a history of difficult intubation were excluded, as were those with pathology of the upper airway or adverse anatomy based upon the tests of Wilson et al., I Patil et al. 2 and Mallampati et al. 3 The measure of difficulty was the view of the larynx obtained using a standard Macintosh laryngoscope. Five grades of largyngeal view (V,) were recorded (Wilson and co-workers' modification of the original Cormack and Lehane grades)4 (Table I) . Each laryngoscopic assessment was made with the subject optimally positioned (head on a pillow, cervical spine flexed on thoracic spine, atlanto-occipital joint extended). Each laryngoscopy was performed by the same anaesthetist.
ANAESTHESIA
Following attachment of routine monitors and a nerve stimulator, and pre-oxygenation, anaesthesia was induced with thiopentone titrated to abolition of the eyelash reflex. Each patient also received fentanyl 1 jJ-g kg-I, and either atracurium 0.5 mg kg -I, or vecuronium 0.1 mg kg -I. The lungs were then ventilated with oxygen and either isoflurane or enflurane until disappearence of the train-of-four response, at which point laryngoscopy was performed.
RESULTS
Tables 2, 3 and 4 show clearly that there is no relationship between BMI and the view of the larynx obtained at laryngoscopy. The coefficient of linear correlation, which approaches zero, confirms this (r = -0.05).
The incidence of difficult laryngoscopy was surprisingly high (2 Grade 5,1 Grade 4 = 7.5%) but the series is too small to generalise from this. Of the two subjects with V I of Grade 5, one had a BMI of 24, the other of 36. The single subject with the Grade 4 view had a BMI of 23. Of the ten subjects with body weights in excess of 110 kg none had a V I in excess of Grade 2. Of the five subjects with body weights 95-110 kg one had a VI of Grade 3, three had a V I of Grade 2 and one a V I of Grade 1. 
DISCUSSION
In a series of 40 subjects, 14 of them obese and 12 morbidly so, no correlation between difficult visualisation of the larynx and body mass index could be demonstrated (r = -0.05).
Wilson et al. 1 regarded obesity as a major contributor to difficult intubation (the four other factors being maxillary overbite, impaired temporomandibular movement, diminished mandibular volume and limitation of atlanto-occipital extension) but the present study fails to support this.
In a retrospective study, Samsoon and Young' found that intubation had been unexpectedly difficult in 1:280 obstetric anaesthetics. The corresponding figure for surgical anaesthetics was 1 :2230. The difference between the two groups is remarkable but the present study suggests that the weight gain of pregnancy is either not a factor in the aetiology of difficult intubation in the obstetric patient or that the anatomical constraint it imposes is in some way different from that in non-pregnant patients with high body mass indices.
Mallampati et al. J described a test which defines the ratio of tongue to pharyngeal size and uses the result to predict difficult intubation. If obesity is not a factor in the genesis of difficult intubation, the tongue and pharynx must maintain their relative proportions when body mass index increases, although it then has to be presumed that the situation is different during the weight gain of pregnancy. In any case, Oates et al. 6 found both the tests of Mallampati et al. and of Wilson et al. unreliable . The experience of many practitioners would support this, although, by combining both Mallampati and Pati! tests, Frerk 7 demonstrated improved predictive quality.
Pati! et al. 2 described the measurement of thyromental distance as a predictor of difficult intubation. If, with the atlanto-occipital joint maximally extended, the distance between the tip of the mentum and the prominence of the thyroid cartilage is 6.0-6.5 cm, intubation will be difficult; if less than 6 cm, extremely difficult or impossible. The present study infers that obesity does not limit atlanto-occipital movement nor would it be easy to envisage obesity doing anything other than tending to increase thyromental distance.
In a recent review, Benumof' claims something approaching 100070 accuracy in predicting difficult intubation by combining the tests of Mallampati et al. While the data presented in the present study strongly suggest that obesity plays no part in the aetiology of difficult intubation, the overweight subject may still be difficult to intubate. Certainly, the anaesthetised, curarised obese patient can be difficult to ventilate and also desaturates rapidly. It is these two factors, rather than the likelihood of difficulty in obtaining a view of the larynx, that make the induction of anaesthesia hazardous to the overweight. In 1980, Tunstall described a protocol for dealing with failed intubation in obstetrics. In their recent review, Cobley and Vaughan 111 summarise the alternatives available when rigid laryngoscopy has failed. Similar protocols have been published by Benumof' and King and Adams. 11 All of the techniques described are made more difficult by obesity.
Should rigid laryngoscopy prove impossible in the non-obese individual, the situation can be retrieved by recourse to a fibreoptic bronchoscope. 12 However, in an anaesthetised, curarised, obese patient it can happen that pharyngeal folds weighed down by fat defeat all attempts to open the airway and, even with a fibreoptic bronchoscope, a view of the larynx cannot be obtained.
In this situation, where rigid and fibreoptic laryngoscopy have both failed and the nature of the surgery demands intubation of the trachea, a blind technique is all that remains. If success still proves elusive, the alternatives are to reverse the relaxant, awaken the patient and intubate him awake, or to accept the risks inherent in the situation and proceed to tracheostomy.
The consequences of failed intubation in the anaesthetised, curarised, obese patient, especially during late pregnancy, seem sufficiently compelling to warrant awake intubation as a routine. 13 The question remains, however, what degree of obesity justifies elective awake intubation? In the series described, the heaviest patient, a girl of 23 years with a body mass index of 56 kg.m 2, provided a Grade 1 view of the larynx.
CONCLUSION
No correlation was found between body mass index and difficulty of laryngoscopy (r = -0.05). However, the consequences of failed laryngoscopy in the obese subject present a persuasive argument for the insertion of an endotracheal tube before the induction of anaesthesia.
